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DOUBLE WALLED BAFFLE 
BACKGROUND OF THE INVENTION 

Field of die Invention 

The present invention relates generally to thermally expandable baffles for 
sealing cavities in vehicles. More particularly, the inventive bailies include s quantity 
of thermally expandable sealing material and s support for the material which maintains 
the baffle in the desired location within the cavity until the material is thermally 
expanded so ss to contact the walls forming the cavity, thus sealing the cavity. 

Description of the Prior Art 

During the fabrication of automobile*, trades, and similar over-the-road 
vehicles, many body components present structural members having cavities that 
require sealing to prevent the entrance of moisture and contaminants which can cause 
corrosion of the body parts. It is also necessary to stabilize these members in order to 
attenuate noise that would otherwise be transmitted along the length or passage of the * 
cavity. For example, the upright post structure or pillar of s vehicle body defining a 
portion of a respective window opening presents an elongated passage or cavity which 
can collect moisture and containments. Furthermore, this cavity can also transmit 
annoying sounds unless the cavity is at least partially filled with a sealant material. 
However, many of these cavities are irregular in shape or narrow in size, thus making 
them difficult to properly sea] and baffle. 

Many attempts have been made to seal these cavities, including spraying 
sealants into the cavity, introducing foam products into the cavity, and using fiberglass 
matting and the like. These methods each have drawbacks. For example, foaming in 
place presents a problem in that it is difficult to control where the foam travels upon its 
introduction into the cavity. Furthermore, it is often necessary to introduce an excess 
amount of foam into the cavity in order to ensure that the cavity is sufficiently sealed. 
Finally, foams will generally not adhere to the interior surfaces of the cavity walls if 
those surfaces contain even a small amount of oil 

Self-sustaining foam products, either with or without a non-foam support 
structure, have been introduced into structural member cavities in an attempt to seal the 
cavities. However, these methods generally result in the addition of excess weight to 
the structural member which is urjdesirable in most instances. Attempts have been 
made to atiftze foam products which are lighter in weight or which do not uses support 
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•nan. However, t ^ 

■"ca^ialini.ndtafllcibiiitja. "en not m, 

SUMMARY OF THE INVENTION 

w^^^T* ° Vmma pr0blBM * prov " Mn f . thermally 
exp.oc.bte b.flte to, Mltaa . c^fy (»ch .. o„, in . piLta „ ™il of . vehicle) « , 
predetermined looo'on within the eevfty. '*'* 
In more deuil. .he bUte inctade, . qu^riry of thermal, «p„UM. ^ 

"^c^y^th.^..^^ Tneee^m^t^T. 

K<P ™ 0n ' emP<!mOT °f the seeling materiel (roch ei oyten). 

.^b^etoeeev,-^. ^...^^ 

fa use, the inventive baffle is placed within the cavity at the desired location bv 
.nser^g the fasten into an opening on the cavity waJI Once the baffle is in pc^W 
vanous^^fecturingp^ 

baffle. When the vehicle i. heated to the expansion temperature ofti**^ * 

expanded material to adhere to, and essentia^ seai. tb« cavity wdi*. 

BRIEF DESCRIPTION OF THE DRA WINGS 
%ure ! is a perspective view of « automobile body, illustrating vinous pillars 
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and nuli wuhin which the baffle apparatus of the present invention may be utilized; 
Fig. 2 is ■ perspective view oft baffle according to the invention; 
Fig. 3 is t top end view of the baffle of Fig. 2; 

Fig. 4 is a cross sectional view taken along line 4-4 of the baffle in Fig. 3; 

Fig. 5 is a horizontal cross sectional view of the baffle of Fig. 2 after thermal 
expansion of the sealing ma terial; 

Fig. 6 is s perspective view of another embodiment of the inventive baffle; and 

Fig. 7 is horizontal cross sectional view of the baffle of Fig. 6 after thermal 
expansion of the sealing material. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Turning now to the Figure., Fig. 1 depicts an automobile 10 having a plurality 
of hollow rail sections 12 and pillars 14. Rail sections 12 and pillars 14 include a 
plurality ofbaffle. 16 according to the invention and positioned therein so as to provide 
sound deadening as well as a limited degree of structural remforcemenL 

An example of a preferred baffle 16 is shown in more detail in Fig. 2. In the 
illustrated embodiment, the baffle 16 include. « heat expandable, sealing material 18 
and a support 20. The sealing material 18 is positioned within a cavity 22 defined by 
pillar or rail wall. 24 of automobile 10. Material 1 8 is initially maintained in place by 
support 2a 

Material 1 8 is formed of s dry, initially non-tacky material thai becomes tacky 
upon expansion so that the leafing material adhere, to the wall. 24 when the baffle 16 
is heated to the terrmerature at which the material expand.. A preferred material i. 
disclosed in U.S. Patent No. 5,266,133 to Hanley et al., which is incorporated herein 
by reference.. This material is sold under the name SKALASTOMER 240 by Sika 
Corporation, in Madison Heights, Michigan. However, those skilled in the art will 
appreciate that any other suitable sealing material may be employed in the inventive 
baffle 16, provided the material is able to sufficiently expand at conventional 
stitmnohue bake temperatures (about 1 70-1 80'Q so as to substantially seal the cross- 
section of the cavity 22 within which it a positioned. 

Referring to Figs. 3 and 4, support 20 comprises a pair of sitiewails 26aJ>, a 
snap clip 28, and a preferably integrally formed connecter rod 30. SidewaJIs 2ea,b 
include respective forward ends 32a,b, midsection. 34a.b, and rearward ends 36a,b. 
SidewaJIs 26a, b are essentially ptnllel to one mother prior to expansion of material Iff 
and are connected at forward ends 32a,b by a common endwail 35 (see Fig. 5) and at 
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tip 42. 

JTK^pott20i.fcn«dof.m^ - h.vi„,.m«ltin,poimtf M i, higher^ 
bo* tta .chvmoo tenpmtu™ a[mlht muM „ ^ taa ^ 0i ^ 

.M.phAI. m,y subjected to bending (b^*L 

b. m ga«Wo,p e n Mn atl y(hfcnilMl ApmicubrlypreteradmUoil||ll 
iMHriHW Uric*. 33S 60 nylml h.^, . heU oeflerton 

Mfe^.NVIJHDM HSLBK0OI lyMtaL Lwfflb. wr^fco-.™,.^ 
^^^m-ybeu^o^,^^^^ 
of the final baffle. 

The size and shape of support 20 u not critical, so long « support 20 is capable 
of Stnng wrthrn the particular pilhr or rail cavity. The «&e «d rtepe G f wpport 20 
should be such that the sealing matori el 1 8 is attained wb^Mtirily in portion prior ' 
to baking. Furthermore, the flow of material 18 should be sufficiently directed by the 
support 20 during expansion so that the expanded material contacts and adheres to the 
cavity walls 24. 

In application, the baffle 1 6 is preferably provided to automobile mamiActwm 
preambled (i.e., with the non-expanded sealing material 1 8 preferably insert molded 
sod disposed between support adewmils 26a,b) for insertion into the cavity of the 
desired nil or pillar during construction of the automobile. Referring to Figa 2 and 3 
one of the walls 24 forming the cavity 22 includes structure defining an opening 44 of 
sufficient size and shape to allow listener 28 to be secured therein. That is, the tip 42 
of fastener 28 is inserted into opening 44 under slight force, (fusing leg, 38a£ to be 
reversibry biased towards stem 42. Alter the legs 38a,b have passed through opening 
44, the legs 38a.b return to essentially their unbiased position, preventing the fastener 
28 from being removed from opening 44 and securing the baffle 16 within the cavity 
22 to essentially prevent movement of baffle 1 6. At this point in the assembly process, 
the seaiiiuiiaatmal 18 may orman/a^ 

24, depending upon the size and shape into whiditiiemateiiai Itain^lded. 

Once the baffle 16 is positioned wjthin the cavity 22, it reamm m place until 
ruch time as the .utornobile body is exposed to an elevated tcmperarure sufflcfenf to 
activate the sealing material ! 8 and cause it to expand against the cavity wall, 24 Any 
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oJTii number of proces or muniftcturing rtepg nuy be cvried aul on the tutontobile 

T'ZZ^?*"" **** *" ™*>«*>»*»i*>» » «p-HE 

exposed to the activating temperature, 

A* the automobihr body ,0 « baked and the activation temperature of the 

Ze^™ ^P-^«P-ionoftheseaUn g nuterialwill 
generally be 150% or more, where the percent expansion is: 

(me specific J^? fl!* ° fthc SaUn * ***** before heating) - 
^T^L^?° flhe ,edin « n^«i*l*Aer heating) J/(the specific 
gravity of the sealing material after beating)}. W * 

rt^^n.^ J*** 0 * e *P* mo <». A« expanding force of the material 1 8 is such mat 
i^fT *tb pushed away from one another, so as to outwardly "bow* walls 

substarmallynrrprovedb^b^ . 

1 8 toward, the cavity walla 24 and effectively aed the cavity 22. while simultaneous 

Z^Z^T I 8 7 T - ta * ta *"* *** ^«vity 22 to provide, 
thicker, sour^euierung foam for improved noiae attenuation. This combination of 
benefits has not been achieved by prior art baffle apparatuses. 

The level of bowing achieved at midsections 34«,b relative to ends 32a,b and 
36a,b * critical That is, the expanded material 46 between sidewalls 26a,b has a 
thickness T" at a distance of about » of*D" from endwaJl 35. End wall 35 and rod 30 
^ n Z^ le *#*V«*-l*.'' The thickness T at a distance of about KD from 
endwali 35 should be greater than the shorter of L, or L* and preferably T at a distance 

Referrin i to Kg. « t *n alternate embodiment of the inventive baffle is 
illustrated The baffle 50 iarimikr to b^e 1 6 discussed j^usly, m dm baffle 50 
compri*. , heat exp^te, sealing material 52 and a support 54. The scaling 
rnateml 52 i, positioned within . c^ity 56 defaed by pilbrror rail wall, 5«. Maierirl 
52 is initially mamtained in position by support 54. 

Material 52 and support 54 can be formed of the same materials discussed shove 
with respect to baffle 1 6. Furthermore, ruppcrt 54 includes s fastener 60 similu to 
fastener 21 of support 20. However, in the mstMxA embodiment, support 54 includes a 
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pair of sidcw.Il, 62a.b having , pluriHtv of openingJ ^ ^ ^ f 

rearward ends 70a,b by i connecter rod 71 

In use, the baffle 50 is uutalfed within the cvity 56 of the automobile pillar or 
rail m the same manner as baffle 16. However, upon heating of the automobile to the 
thermal expansion temperatures (U, at least about 149'C) of material 52, the material 
52 will expand through opening, 64 „ well a. outwsrdly toward walls 58 to form 
expanded material 74. Furthermore, the nuterisi 52 which flow, through the various 
openings 64 win also flow in a direction parallel to the «dew.U, 62a.b sou to contact 
and bind with material 52 which ha. flowed from other openings 64, forming 
mechanical connections 76 .Ion, the respective outer surfaces of sidewsils 62*b 
betweentneoi>ening»64. This flow pattern results in a thicker, sound-desdening foam 
within the cavity 56. leading to improved noise attenuation. 

In order to ensure that the appropriate quantity of material flows through 
opemngs 64. the number of opening, 64 is limited. Tnat is, the combined surface area 
of HI opening, 64 on i given ridew.ll 62a,b should occupy only from about 5-40%, and ' 
preferably from about 1 5-30%. of the total mriace area of the particular sidewail 62a,b 
Furthermore, the openings 64 should be substantially evenly dispersed across the 
sidewall. 62*.b to provide . baffle having an essentially even thickness longitudhafly 
wuhin the cavity 56. This uniform opening placement, combined with the limited 
number of openings 64, ensures mat the flow of the foarning material is adequately 
directed outward, towards the cavity wall, 58 so as to properly seal the cavity 56. This 
embodiment is particularly useful in applications where it is desirable to minimize the 
bowing ofridcwall, 62a,b. Those skilled in the art will appreciate that the use of 
openings 64 can provide advantages in other applications as wefl. 

Although the present invention has been described with reference to the 
preferred embodiment, illustrated in the accompanying figures, it is noted that 

of the invention. For example, although u^prefeed cmb^^^i^^^ 
connecnon with applications in pillar, or rails of an automobile body, the inventive 
baffles may be employed in other vehicles as well (e.g. sport utility vehicles, pkk-ap 
trucks, etc.). Furthermore, while the fastener, 21 and 60 are located at one end of the 
illustrated bailies, the location and number of fasteners can be varied as is necessary for 
the particular application. 
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We Claim: 


2. 


An expandable baffle for sealing a cavity of a vehicle body, said baffle 
a rigid fupport comprising: 

* P*ir of spaced-apart walla having respective, adjacent first and 

second enda and defining a space therebetween; 
» rod securing said walls to one another at a location adjacent 
said first ends; and 


/.said 

being adjacent said second ends; and 
a synthetic resin sealing material opermbly coupled with 
by* 


to an expansion temperature of at least about 149*C, 
said support being formed of a material having a melting point higher 
thtn A* expansion temperature of said sealing material 

The baffle of claim 1. wherein said walla are essentially parallel. 


3. The baffle of claim 1. wherein said support is formed of nylon. 

4. The baffle of claim I, wherein said sealing material comprises an 
ethylene-*:,/* ethylenicafly unsaturated carboxylic acid copolymer, a blowing agent, and 
ataclrifier. , 

5. The baffle of claim 4, wherein said sealing material further comprises 
an additive polymer and a cross-linking agent 
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6. The baffle of claim J, wherein each of said walls includes structure 
defining a plurality of opening! therethrough for allowing said sealing material to 
expand through said openings when heated to said expansion temperature. 

7. The baffle of claim 6, wherein the combined surface area of said 
openings comprises from about 5-40% of the total surface ares of the respective wall 

8. A noise-attenuated, structural member comprising: 
a structural member defining a cavity; and 

a baffle positioned in said cavity, said baffle comprising: 
a rigid support comprising: 

a pair of spaced- apart walls having respective, adjacent 
first and second ends and defining a space 
therebetween! 
a rod securing said walls to one another at a location 

adjacent said first ends; and 
a fastener for securing the baffle within the cavity, said 
fastener being adjacent said second ends; and 
an expanded, synthetic resin sealing material operably coupled 
with and supported by said support, said expanded 
material contacting said structural member so as to 
substantially seal said cavity. 

9. The member of claim 8, wherein each of said walls has a generally 
arcuate horizontal cross section. 

1 0. The member of claim 8, wherein said support is formed of nylon. 

11. The member of claim 8, wherein said sealing material comprises an 
ethylene-*^ ethyienicaily unsaturated carboxylic acid copolymer, a blowing agent, and 
a tacldfier. 

12. The member of claim II, wherein said sealing material further comprises 
an additive polymer and a cross-linking agent 
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13. The member of claim • „a . 

d**f . flmS „ ofo ' -* -11. include 

14. The member of claim n u • 

i-«0% ofth, lottl «. of the ^ 


17. 
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I8 ' T * ebtffl « ofc ^ 1 7, wherein the fcictaee, of said exn^w 
* greater than eacb of L, and L». ,ud "P^ded material 
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